Effects of chronic gamma irradiation on reproduction in the earthworm Eisenia fetida (Oligochaeta).
Eisenia fetida were exposed continuously to (60)Co gamma radiation during two generations (F(0) and F(1)). Adult F(0) reproduction capacity (i.e., number of cocoons produced, hatchability and number of F(1) hatchlings) in controls and at five dose rates (0.18, 1.7, 4, 11 and 43 mGy/h) was measured over a 13-week exposure period. Survival, growth and sexual maturation of F(1) hatchlings were observed for 11 weeks. F(1) adults were exposed for a further 13 weeks to determine their reproduction capacity. There was no radiation-induced effect on the cocoon production rate in either F(0) or F(1). For F(0), hatchability of cocoons produced during the first 4 weeks was reduced to 60% at 43 mGy/h (98% in controls), and none of the cocoons produced at 5-13 weeks hatched. At 11 mGy/h the cocoon hatchability was reduced to 25% at 9-13 weeks. In addition, the number of hatchlings per hatched cocoon was reduced at 11 and 43 mGy/h. Correspondingly, at these dose rates, the total number of F(1) hatchlings per adult F(0) was significantly lower than in the control. This number was also reduced at 4 mGy/h, but the effect was of borderline significance. For adult F(1), the hatchability of cocoons at 11 mGy/h was reduced to 45-69% during the 13-week exposure period. The number of hatchlings (F(2)) per cocoon and the total number of F(2) individuals produced was also reduced. However, and in contrast to the results observed for F(0), hatchability increased with time, suggesting a possible acclimatization or adaptation of the F(1) individuals. In conclusion, chronic irradiation reduced the reproduction capacity of E. fetida, but extensive exposure periods (13 weeks) were needed for these effects to be expressed. The lowest dose rates at which an effect was observed were 4 mGy/h in F(0) and 11 mGy/h in F(1).